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lead to the following design equation. 

(27. 

In this type of a design, the piston ring is expected to exert a uniform radial pressure 
against the cylinder wall. 

Based on Fig. 27.5 and Eq. (27.22), the radial depth of the piston ring can, 
theoretically, vary from 0 to some maximum value h , depending on the magnitudes 
R, q , 6, and S b . The maximum bending stress is found at 6 = w equal to 


h = 2.45 R 


q( 1 — cos 6) 


- 11/2 


bS h 


12 gR 2 
b bh 2 


(27.23) 


In this case h is taken as the maximum radial thickness. The formula given by 
Eq. (27.23) is applicable to the case of a piston ring with uniform radial thickness 
h. The expression for the initial gap in a piston ring with continuously varying 
radial thickness between 0 and h is given by the formula [5] 


24 qR* 
bEh 3 


(27.24) 


An example of a variable section piston ring is shown in Fig. 27.6. The minimum 
thickness is found to be small but not equal to zero. 

The analysis of piston rings outlined above treats essentially two types of ge¬ 
ometry. The more elementary case is concerned with a ring of uniform rectangular 
cross section, Eqs. (27.14) to (27.16). The approximate analysis for a piston ring 
with the continuously varying radial depth is represented by Eqs. (27.20) to (27.22). 
For practical reasons, ring depth cannot vary from a maximum to zero. However, 
the error introduced by providing a small but finite radial depth at the gap end of 
the ring (0 = 0) is expected to be rather small. 

It should be added that when the pressure is specified, instead of the uniform 
load q the equivalent term is q/b. Furthermore, in some instances the radial devi- 
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Fig. 27.6 Variable-thickness (eccentric) piston ring. 


